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Abstract: Tuberculosis (TB) is one of the major causes of ill health associated with infection in approximately a quarter of the 

global population. Lesotho has been ranked among the top 30 high TB burden countries; however the prevalence of lung cancer 

in Lesotho has been ranked fifth among the top 5 cancers in men. This seemingly lower prevalence of lung cancer could be 

masked by the fact that there are a number of cancer cases among TB patients that remain undiagnosed. Therefore, a 

cross-sectional study was done at the 3 TB centers in Lesotho to investigate the prevalence of lung cancer among patients with 

TB. This study was done over a 2 months period in April and May 2019. TB patients undergoing treatment at Queen Elizabeth II 

hospital, St. Joseph’s Hospital and Senkatana center were invited to respond to a questionnaire, where socio-demographic data 

was gathered, including smoking history, occupation, method of cooking in their homes. The clinical characteristics that patients 

presented with were also recorded. Among patients who were aged 55 and above, 7 (6.5%) patients had smoking history of more 

than 30 pack-years. These patients also had family history of lung disease and had worked in the mines or factory in the past. The 

7 patients also presented with more than 90% of the clinical symptoms under investigation. Of these 7 patients; 2 (6.3%) were 

found at Queen II, 1 (4.2%) at St. Joseph while 4 (7.7%) were found at Senkatana hospital. 48% of the study participants were 

aged 55 and above, while 40% smoked for more than 30 years and 56% were male. 33% of the patients had a family history of 

lung disease, 21% had worked in mines or factories and 11% had been exposed to prolonged indoor air pollution. Studies show 

that the risk of lung cancer is 1.7 - fold higher in patients infected with Tuberculosis. It is therefore recommended that lung cancer 

screening with low dose computed tomography (LDCT) should be done on all Lesotho patients with active TB infection, who 

report to have smoked for more than 30 years and are aged greater or equal to 55 years. 
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1. Introduction 

Tuberculosis (TB) is a communicable disease, caused by 

the bacillus Mycobacterium tuberculosis. It is one of the major 

causes of ill health. [1] Studies have revealed that a quarter of 

the world population have been infected with TB and this 

constitutes approximately 1.7 billion individuals. [2] 

Worldwide reports show TB as one of the top 10 causes of 

death.[2, 3] A six-fold increase in tuberculosis prevalence in 

South Africa over the past two decades has been reported in 

South Africa in the year 2010. [4] This was attributed to the 

high prevalence of HIV/AIDS in that country. In their report 

for the period 2016 - 2020, the world health organization 

(WHO) has ranked the country of Lesotho among the top 30 

high tuberculosis burden countries in the world. [1, 2, 5] 

These 30 high TB burden countries account for almost 90% of 

those who fall sick with TB each year. Several reports show 

more TB cases among men than women. [2, 5] 

Cancer accounted for nearly 10 million deaths in 2020 and 

thus remains the leading cause of death worldwide. [2, 6] 

There were 2.21 million cases of lung cancer in 2020, placing 

lung cancer incidence second only to breast cancer. However, 

lung cancer was reported the leading cause of cancer deaths in 
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2020 accounting for 1.80 million deaths worldwide. [6] 

However, in Lesotho lung cancer cases constituted 5.1% 

(n=34) of all reported cancers in men (n= 670) during the year 

2020. Lung cancer was ranked the 5
th

 among the top 5 cancers 

diagnosed in Lesotho men. The most prevalent cancers in men 

being prostate, Kaposi sarcoma, oesophagus, colorectum and 

lung cancer respectively. [7] 

One main strategy to reduce the cancer burden is early 

detection of cancer and appropriate treatment and care of 

patients who develop cancer. [1, 2, 8] During chest imaging of 

patients who present with symptoms of lung disease, when new 

lesions are discovered, mycobacterium tuberculosis is usually 

highly suspected than malignancy, thereby delaying the 

diagnosis of lung cancer. [9] Lung cancers are therefore usually 

diagnosed at a more advanced stage of the disease leading to 

subsequent increased morbidity and mortality. [8] There is 

evidence of approximately 57% diagnosis of lung cancer at an 

advanced stage and 16% early diagnosis. [9] In low resource 

countries like Lesotho, a lot of cases of lung cancer may be 

missed through a misdiagnosis of such cases as tuberculosis. 

The clinical manifestations of tuberculosis infection are 

shared with pulmonary malignancy. [9-12] Therefore, there is 

a challenge for clinicians as lung cancer may be mistaken for 

pulmonary tuberculosis. [10] This diagnostic dilemma is one 

that will continue to plaque clinicians for many decades. [9] 

Several studies have shown that lung cancer may predispose 

patients to lung infection with tuberculosis. [11-13] In a 

systematic review of many studies performed the association 

of tuberculosis with lung adenocarcinoma was noted 

particularly in non-westernised countries. [14, 15] This study 

provided a compelling evidence of increased lung cancer risk 

among individuals with tuberculosis. The coexistence of lung 

cancer and pulmonary tuberculosis has been reported as a 

huge challenge for diagnosis and surgical treatment. [16] 

Furthermore, morbidity and death due to lung disease is 

increased when lung cancer is accompanied by an active 

pulmonary tuberculosis. [9, 16, 17] 

The American Association of Thoracic Surgery has 

established patients to be at high risk of lung cancer if they are 

aged is 55 years or greater and have a smoked for more than 30 

years. [9, 18] Furthermore, Active pulmonary tuberculosis 

infection has been shown to be a risk factor for lung cancer 

through prolonged pulmonary inflammation, scar formation 

and genetic alterations. [19] Tuberculosis is associated with a 

1.7 - fold elevation in the risk of lung cancer. [19, 20] It is 

recommended that patients with active TB infection, greater 

or equal to 55 years of age with a smoking history of greater or 

equal to 30 pack years to be assessed with computed 

tomography (CT) for underlying malignancy prior to 

beginning tuberculosis treatment, even in the presence of a 

clinical or microbiologic diagnosis of tuberculosis. [21] 

2. Methods 

2.1. Study Design 

A cross-sectional study was conducted among patients with 

active TB infection, undergoing therapy at Queen Elizabeth II 

hospital (Queen II), St. Joseph’s hospital and Senkatana 

Center of Excellence clinic over a period of 2 months between 

April and May 2019. 

2.2. Setting 

Queen II is a hospital has been Lesotho’s main secondary 

health care center until 2011 when it was replaced by Queen 

Mamohato Memorial Hospital (QMMH); a hospital build 

which has around 425 beds and has been constructed on a 

public-private partnership (PPP) basis. [22] In 2019, selected 

services including TB treatment were still provided at Queen 

II until its complete closure in 2020. This hospital was in the 

central business district (CBD) of the Maseru district, 

providing health care services to an estimated population of 

220,000. 

St. Joseph’s hospital also known as Roma hospital is a 

Roman Catholic privately-owned health facility situated in the 

Roma valley, located 37 km from Maseru, the capital city of 

Lesotho. It is one of the eighteen (18) hospitals forming the 

Lesotho Health Service System. It provides services to a large 

part of the lowlands, foothills and mountains of Maseru district. 

Senkatana Center of Excellence is located at the Botshabelo 

complex in Maseru, and was established in 2004 to address the 

HIV/AIDS epidemic as the first public site to pilot 

antiretroviral therapy (ART) in Lesotho. This center is 

composed of several units including adult TB outpatient (OPD) 

department, a pediatric TB OPD department, a multi-drug 

resistant (MDR)-TB hospital and a leprosy hospital. [23] The 

current study was conducted in the adult TB OPD department 

and MDR-TB hospital. 

2.3. Study Population 

The study population comprised of all adult patients 

diagnosed with active pulmonary tuberculosis and 

undergoing antituberculosis therapy (ATT) at Queen II, St. 

Josephs and Senkatana center of excellence TB units. All 

adult patients with a diagnosis of tuberculosis and under ATT 

at the above healthcare centers were included in this study 

and patients under the age of 18, or those without a 

confirmed diagnosis of tuberculosis and those who were too 

ill to respond to questions were excluded from the study. To 

select the study participants, convenience sampling was used 

and all patients who were present during the time when the 

study researchers were at these centers had an equal chance 

of being selected to participate in the study. The researchers 

explained the purpose of the study in Sesotho (the local 

language) to all patients who met the inclusion criteria. 

Written consent was then requested from all patients who 

were eligible and willing to participate in the study. 

2.4. Data Collection 

During the months of April and May, data was collected 

three times a week. A structured questionnaire was used to 

collect data. The data collection tool was adopted from the 

‘Weill Cornell Medicine Lung cancer screening program for 
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high risk individuals’ with modification to fit the Lesotho 

setting. Interviews were then conducted with all study 

participants and the researchers filled out the questionnaires. 

Socio-demographic data were obtained for each patient, their 

smoking history and clinical characteristics were obtained. All 

information obtained from the participants was cross-checked 

against the entries in the medical records. Researcher wore 

personal protective equipment (PPE) during the data 

collection to minimize their chances of contacting TB from 

the participants. 

2.5. Data Analysis 

Data was captured into microsoft excel. Data cleaning and 

internal validation was carried out to ensure that data was 

complete. Data analysis was performed using descriptive 

statistics; results summarised as count and percentages for 

qualitative variables and mean (+SD) for quantitative 

variables. Independent variables were age, gender, occupation, 

clinical characteristics, tuberculosis infection, smoking 

history and family history of lung cancer. Outcome variable 

was lung cancer preliminary diagnosis. 

2.6. Definitions 

The following are the study definitions: 

TB patients were defined as those individuals with a 

definite diagnosis of TB infection and undergoing ATT at 

Queen II, St. Joseph’s or Senkatana center of excellence. 

Current smokers were those patients who reported to have 

been smoking prior to their admission into the hospital, or 

those who are currently smoking, or patients who report to 

have stopped smoking less than a year ago. A participant was 

reported to have familial history of lung disease if they 

reported any of their close relatives to have previously been 

diagnosed of tuberculosis and/or lung cancer. Occupations 

with high risk of lung cancer included those involved in 

mining and factory work. Patients with high risk of 

tuberculosis were defined as those with ages greater or equal 

to 55, with a diagnosis of tuberculosis and a smoking history 

of 30 pack years. A preliminary diagnosis of lung cancer was 

done in high risk individuals who had familial history of lung 

disease, worked in high risk job, presented with symptoms of 

superior vena cava syndrome (SVCS) like hoarseness when 

breathing, chest pain, hemoptysis and had poor ATT 

outcomes. 

2.7. Ethics 

Ethical approval for the study was obtained from the 

National University of Lesotho research and ethics board; 

institutional research board (IRB) as well as the ministry of 

Health. 

Table 1. Socio-demographic characteristics of studied population. 

 Queen II St. Joseph Senkatana 

Age groups, years    

20 - 39 2 4 9 

40 - 55 15 7 19 

55 - 64 11 12 22 

≥ 65 4 1 2 

Gender    

Female 11 8 14 

Male 21 16 38 

Smoking habit    

Never smoker 22 18 25 

Smoker 10 6 27 

Occupation    

Mine/Factory worker 8 3 12 

Other 24 21 40 

Home cooking method    

Firewood 4 1 7 

Other 28 23 45 

Medical History    

Active Pulmonary Tuberculosis 32 24 52 

Family history of PTB 5 12 19 

 

3. Results 

All patients who met the inclusion criteria and were invited 

to participate in the study gave consent and a total of 108 

patients were enrolled; 32, 24 and 52 patients from Queen II, 

St. Joseph’s and Senkatana health care centers respectively. 

Queen II had 15 (47%), St. Joseph’s 13 (54%) and Senkatana 

24 (46%) patients aged 55 and above. This makes a study 

sample of 48% (n=52) aged 55 and above. Majority of 

participants were males with Queen II male population 

constituting 66% (n=21), there was 67% (n=16) males at St. 

Joseph’s and 73% (n=38) males at Senkatana. As shown in 

Table 1, 31% (n=10) reported to be smokers among Queen II 

participants while 25% (n=6) smokers were in St. Joseph’s and 

52% (n=27) at Senkatana. A total of 43 patients (40%) of the 

study participants were smokers. A minority (n = 23, 11%) 

reported to have either worked in the mines or factories. A 

total of 36 patients; 33% reported to have a family history of 

lung disease. 

The most common clinical characteristics that patients 

presented with were backache (94.8%), hoarseness when 
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breathing (65.3%), fever (47.5%) and chest pain (45.8%) with 

nail deformity being the least prevalent at 20.4%, Table 2. 

Among patients who were aged 55 and above, 7 (6.5%) 

patients had smoking history of more than 30 pack-years. 

These patients also had family history of lung disease and had 

worked in the mines or factory in the past. The 7 patients also 

presented with more than 90% of the clinical symptoms under 

investigation. Of these 7 patients; 2 (6.3%) were found at 

Queen II, 1 (4.2%) at St. Joseph while 4 (7.7%) were found at 

Senkatana hospital. 

Table 2. Clinical Manifestations suggestive of Tuberculosis and/or Lung Cancer. 

 Queen II (n, %) St. Joseph’s (n, %) Senkatana (n, %) 

Fever 3 (9.4%) 5 (20.8%) 9 (17.3%) 

Rapid weight loss 3 (9.4%) 1 (4.2%) 4 (7.7%) 

Blood sputum 5 (15.6%) 2 (8.3%) 3 (5.8%) 

Respiratory failure (Hoarseness when breathing) 10 (31.3%) 4 (16.7%) 9 (17.3%) 

Chest pain 4 ((12.5%) 2 (8.3%) 13 (25%) 

Nail deformity 2 (6.3%) 2 (8.3%) 3 (5.8%) 

Backache 14 (43.8%) 9 (37.5%) 7 (13.5%) 

 

 
Figure 1. Gender distribution. 

 
Figure 2. The prevalence of lung cancer risk factors among studied 

population. 

4. Discussion 

In this present study conducted among 108 adult TB 

patients at Queen II, St. Joseph and Senkatana, majority of 

respondents were male patients. TB has been reported to affect 

both sexes; however the highest burden (56%) is in adult men. 

[1] The prevalence of smoking has also been reported higher 

in men than women and the causal association between and 

smoking and lung diseases including cancers is a long firmly 

established phenomena. [21, 24] This can account for the 

higher prevalence of lung diseases in men. However, 5-10% of 

lung cancers occur in women who have never smoked. [24] 

The presence of a lung disease further exposes non-smoking 

women to lung cancer. [27] In this current study 2 women 

were among the participants who were to be recommended for 

a low dose computed tomography (LDCT) screening for lung 

cancer because of their high risk lung malignancy. Studies 

have also shown no significant sex difference in the 

development of lung cancer in young age groups: both men 

and women have a 0.03% likelihood of developing lung 

cancer up to the age of 39. [25, 26] 

Among the study participants, 48% were aged 55 or above. 

Lung cancer incidence among patients diagnosed with TB is 

higher among elderly patients. [25]. Lung diseases including lung 

cancer has been shown to be a disease of older population. [25] 

The study participants constituted 40% (n=43) of smokers. 

Several reports have shown that smoking is one of the main 

drivers of lung cancer; majority of patients who had 

tuberculosis and were screened for lung cancer using computed 

tomography had a lung cancer outcome. However, there are 

cases of lung cancer in non-smokers; these could be due to 

passive smoking, being in hazardous occupations where one is 

exposed to chemicals like radon or silica, using coal and 

firewood for cooking in a poorly ventilated kitchen. [10, 24, 27] 

Furthermore, there is strong evidence that family history of 

lung cancer, especially if the relative was diagnosed at 

younger age, is one of the greatest risk factors for lung cancer 

development in an individual. [27, 31, 32] 36 patients (33%) 

reported to have a first-degree relative who was diagnosed of a 

lung disease. Positive family history of any cancer has been 

shown to be associated with over 2-fold risk of developing 

lung cancer than negative family history. [28] 

5. Conclusion 

There is strong evidence that pulmonary tuberculosis 

infection is a risk factor for lung cancer. [29, 30] Therefore, it 

is imperative to refer patients who seem to not respond well to 

TB treatment for screening of lung cancer with LDCT. The 

presence of malignancy in lung infection has been associated 

with increased mortality. The fact that TB and lung cancer 

present with mutual symptoms poses a diagnostic challenge 

that clinicians could tackle by having equal suspicion for both 

diseases and investigate on both diseases before putting 

patients on any lengthy treatment. 
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It is recommended that a case series of Lesotho patients 

with a confirmed diagnosis of both lung cancer and 

tuberculosis infection should be done. 
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